We investigated the temperature-dependent conductance of a long and narrow highmobility channel, which is formed from an AlGaAs/GaAs heterostructure using the split-gate technique. When the channel is wider than 100 nm, in the range of 1-10 K we observe logarithmic temperature dependence, which is a key signature of the interaction correction in the quasi-onedimensional weakly-disordered Fermi liquid. For the narrowest channels with width smaller than 100 nm, we observe power-law dependences, which are typical for the Luttinger liquid. The crossover from the weakly-disordered Fermi liquid to the Luttinger liquid takes place when the channel width corresponds to 2-3 one-dimensional subbands.
Introduction
Interference of electron-electron and electron-impurity scattering leads to nontrivial transport properties of the Fermi liquid. Interference terms in electrical conductivity have specific temperature dependencies. In the diffusive limit, 1 << τ T (! is the elastic mean free time), the Al'tshuler-Aronov corrections to conductivity have been intensely studied in 3D conductors ( 2 1 T -term), in quasi-2D metallic films and disordered semiconductor structures (lnT-term), and quasi-1D metallic and semiconductor nanowires ( T -term) [1] . In the opposite, i.e. quasi-ballistic limit, 1 >> τ T , the interference 2D corrections (T-term) [2] have been also investigated in various semiconductor heterostructures. For high-mobility quasi-1D conductors, i.e. for the weakly-disordered 1D multichannel Fermi liquid, a corresponding theory of many-body effects has been recently developed by Sergeev et al. [3] . It predicts temperature-dependent corrections proportional to lnT. For even narrower channels with essentially one subband, the electron-electron interaction leads to formation of the Luttinger Liquid (LL) [4] . For sufficiently long channels in the presence of disorder, suppression of the conductance is expected. This negative correction to the conductance versus temperature has been predicted to be proportional to T g-1 , where g < 1 is an interaction parameter [5, 6] . In the current paper we investigate transition from the weakly-disordered Fermi liquid to the Luttinger liquid behaviour.
Experiment
In this paper we investigate corrections to the conductivity in weakly disordered, quasi-onedimensional conductors, where the conductor width is substantially smaller than the characteristic length Magnetoresistance measurements were used to determine the effective width w of the channel for different gate voltages V g [7, 8] . The low-field magnetoresistance of the channel for a gate voltage of -1150 mV is shown in Figure 2 inset. The negative magnetoresistance which exhibits a sharp peak at low fields is due to weak-localization (WL) effects in the channel. At higher fields above ~100 mT effects of WL are suppressed, at these fields the resistance vs. temperature R(T) measurements were performed. From the mobility of the 2DEG the low temperature limit for the quasi-ballistic regime 1 >> τ T was determined to be above ~700 mK. 
Discussion
Plotted in Fig. 1(b) is the dimensionless conductance normalized to the conductance measured at 700 mK vs. temperature for three different gate voltages V g = -1.2 (w # 118 nm), -1.15 (w # 125 nm), and -1.02 V (w # 160 nm). For these channels the conductance shows a ln(T) dependence, which was predicted for the quasi-one dimensional weakly-disordered Fermi liquid [3] . In weakly disordered conductors, characteristic momentum transfers are of the order of , which is significantly smaller than the Fermi momentum. Therefore, the Landau Fermi-Liquid theory is applicable and all processes with large momentum transfer are taken into account by the effective Fermi-liquid constants. Both 3 . Due to the Coulomb potential divergence at small momenta, the single-channel interaction corresponds to the unitary limit and the corresponding corrections are independent of the Fermi-liquid parameters. The triplet-channel corrections have the same temperature dependence as the singlet-channel corrections. Contrary to the singlet channel, the triplet channel corrections are not universal. Therefore, the value and sign of the total correction depend on the Fermi-liquid parameter in the triplet channel. In the weak coupling limit,
, the singlet-channel dominates over the triplet one and the corrections to conductivity are positive. The temperature dependant normalized conductance data in Fig. 1(b) was fitted to Eq. 1 for channels of various widths and show that the normalized conductance has a ln(T) dependence and the prelogarithm of the data shows w -1 dependence consistent with the theory. Shown in Figure 2 is the number of subbands determined from the width of the channel vs. gate voltage. As can be seen, for the range of gate voltages where the ln(T) dependence of conductance was observed V g = -1020 mV to -1200 mV, the channel consists of multiple subbands, wich corresponds to the weakly disordered multi-channel Fermi liquid. As the gate voltage is made more negative, V g < - 1245 mV, which results in a narrowing of the channel (indicated by the arrow in Figure 2) , there is only one -two subbands in the channel. For V g = -1245 mV and -1265 mV a power-law dependence of conductance on temperature is observed and is shown in Figure 3 . This power-law dependence is a key signature of Luttinger Liquid behaviour [5, 6] In summary, we experimentally investigated the conductance of a long and narrow high-mobility channel and observed crossover from weakly-disordered multi-channel Fermi liquid to the Luttinger liquid when decreasing channel width to ~ 100nm. In the range of channel widths 118 -160 nm, at temperatures 1-10 K we clearly observe the logarithmic temperature dependences of the conductance. These dependences and corresponding pre-logarithmic factors are adequately explained by effects of electron-electron interaction in weakly-disordered quasi-one dimensional (1D multi-channel) Fermi liquid. When the width further decreases, the logarithmic dependences in conductance change to power-law dependences, which are typical for Luttinger liquid. This crossover takes place when the channel width corresponds to 2-3 one-dimensional subbands.
